Depletion of cutaneous glutathione and the induction of inflammation by 8-methoxypsoralen plus UVA radiation.
The purpose of this study was to examine the dose response and time course relationships between PUVA (psoralen + UVA) depletion of skin glutathione (GSH) and the induction of inflammation. Dorsal skin fold thickness (DSFT), an index of cutaneous edema, was used as a noninvasive measure of inflammation. Ornithine decarboxylase (ODC) was used as a measure of epidermal damage. Female hairless mice were given 8-methoxypsoralen (8-MOP) (dissolved in corn oil) by gavage at different doses, and 2 h later the mice were irradiated with 5 J/cm2 UVA. At 24 h, DSFT measurements were taken, the mice were killed, and reduced GSH, glutathione disulfide (GSSG), and glutathione-S-transferase were measured in the epidermis and dermis. Epidermal GSH was depleted 0, 11, 45, 87, and 98% from vehicle and/or UVA-treated levels (0.7 mM) after 0.1, 0.5, 5, 25, and 50 mg/kg, respectively. In the dermis GSH decreased from 0.3 mM by 47, 87, and 91% after 5, 25, and 50 mg/kg 8-MOP, respectively. Increases in DSFT of 20, 141, and 242% were observed after 5, 25, and 50 mg/kg doses, respectively. GSSG accounted for a small portion of total GSH in the skin after PUVA treatment. The maximal decreases in GSH were not observed until 24-48 h after PUVA treatment. PUVA treatment leads to dose-related increases in dermal edema, epidermal ODC, and depletion of GSH levels from both compartments in the skin. The time course of glutathione loss suggests that PUVA may interfere with its resynthesis or utilization from the circulation.